We investigate the morphology and the evolutionary stage of the hyper-compact H II region M17-UC1 using observations at infrared wavelengths and NIR radiative transfer modelling. The object was for the first time resolved into two emission areas separated by a dark lane reminiscent of an obscuring silhouette of a circumstellar disk. The observational data as well as model calculations so far suggest that M17-UC1 is surrounded by a disk of cool dust. This first direct detection of a circumstellar disk candidate around a hyper-compact H II region is in agreement with the expectations of the disk accretion model for high-mass star formation.
INTRODUCTION
In this letter, we investigate the question, whether highmass protostars show signatures of circumstellar disks. Up to now, such disks have not been detected towards hypercompact H II regions (HCHII) that are thought to be accompanied with early stages of high-mass protostellar evolution. In particular, a HCHII is explained as a transitional state, where the young high-mass star has started to ionise its surroundings while the accretion process is still going on. It produces broad radio lines that are most likely caused by a combination of thermal, turbulent, and electron impact broadening, and of large-scale motions such as rotation, expansion, jets, shocks, inflows and disks (Sewilo et al. 2004 ). As one representative, we studied the HCHII M17-UC1. It was initially discovered as a cometary ultra-compact H II region (Felli et al. 1980 (Felli et al. , 1984 . The rate of stellar Lyman continuum photons of ≃ 2 × 10 47 s −1 requires a B0 -B0.5 ZAMS (zero-age mainsequence) star as the ionising source. M17-UC1 was later re-classified as a HCHII with broad (≥ 35 km s −1 ) radio recombination lines and a rising spectral index of +1 between 1.4 and 43 GHz (Johnson et al. 1998; Sewilo et al. 2004) . A Electronic address: [nielbock,chini,vhoff,scheyda] number of class II methanol masers (Menten 1991) and hydroxyl masers (e.g. Churchwell et al. 1990; Caswell 1997; Walsh et al. 1998; Forster & Caswell 1999) are located in the vicinity of M17-UC1 being typical for the surroundings of high-mass protostars. The closest water masers are located about 30 ′′ away from the source (e.g. Forster & Caswell 1989 and are therefore most likely not related to M17-UC1. OH and H 2 O masers are typically related to jets and outflows. On the other hand, class II methanol masers are generally believed to be mainly excited by radiative pumping inside disks, although there are examples where they seem to coincide with jets and outflows as well (De Buizer et al. 2000) .
Within the positional accuracy of 5. ′′ 7, Harper et al. (1976) detected a strong compact 10.6 µm source (IRc2) coinciding with M17-UC1. Their photometry between 3.5 and 21 µm suggested the presence of hot dust emission and was assumed to originate entirely from M17-UC1 (Felli et al. 1984) . When Felli & Stanga (1987) observed M17-UC1 from 1.25 to 18.1 µm, they also found an unresolved IR source which they attributed to the HCHII. However, they used the strongest K band peak as their positional reference, which in fact is not M17-UC1 but the nearby IR-bright star IRS 5 (Chini & Wargau 1998) . It is dominating the emission at JHK. Giard et al. (1994) Chini et al. (2000) imaged M17-UC1 at K, N, Q and 1.3 cm. Kassis et al. (2002) presented maps at 9.8, 10.5, 11.7 and 20.6 µm and performed radiative transfer code modelling that describes the source as a ZAMS B0 type surrounded by a shell of 0.6 − 3.4 M ⊙ and a radius less than 6600 AU.
In this letter, we present deep NIR/MIR imaging and spectroscopy as well as radiative transfer modelling to study the morphology of M17-UC1 with unprecedented detail.
OBSERVATIONS AND CALIBRATIONS
The JHKsL ′ adaptive optics imaging was carried out in June 2003 using NAOS/CONICA (Lenzen et al. 2003; Rousset et al. 2003) at the ESO VLT. The pixel resolution was 0.
′′ 027, the limiting magnitudes are J = 20.6, H = 19.3, Ks = 18.4 and L ′ = 16.2. The photometric calibration was obtained from our ISAAC data obtained in September 2002 (Chini et al. 2004b; Hoffmeister et al. 2006) . We adjusted the astrometry in the JHKsL ′ images by referencing the NACO sources with the detections of the ISAAC data that were astrometrically calibrated using the 2MASS database. With this procedure, we estimate a relative astrometric accuracy of better than ±0.
′′ 1 ′′ 127 resulting in a field-of-view of 32.
′′ 5 × 32. ′′ 5. A standard chopping and nodding technique in perpendicular directions with throw amplitudes of 15 ′′ was applied. Image restoration was performed with the software package MOPSI. The measured image quality (FWHM) of ≃ 0.32 ′′ is limited by diffraction. The astrometric calibration was achieved by fitting transformation equations between the NACO L ′ data and the VISIR data after identifying several point-sources visible in both wavebands. The overall astrometric accuracy is demonstrated by the RGB coded KLN composite image presented in Fig. 1 .
The K band spectroscopy was obtained in August 2004 with ISAAC (Moorwood 1997 ) at a spectral resolution of 1500 and a slit width of 0. ′′ 3. The spectroscopy of the N band silicate absorption feature was performed with TIMMI 2 at the ESO 3.6 m telescope at La Silla, Chile in July 2003. The seeing was 0.
′′ 7; the slit width was 1. ′′ 2.
3. RESULTS 3.1. Morphology  Fig. 1 displays the morphology of M17-UC1 at NIR and MIR wavelengths. While being extremely weak at wavelengths ≤ 1.6 µm, M17-UC1 becomes well detectable in the K band and beyond.
On our images, M17-UC1 is barely visible at H with a brightness of 17.83 ± 0.25 mag. Surpassing previous NIR studies, we resolve the source for the first time into two K band emission blobs, separated by 0.
′′ 46 at a position angle of 126
• measured clockwise from north to south. A dark lane separates the two K band nebulae (Fig. 1) . The south-western emission has an elliptical shape of 0.
′′ 9×0. ′′ 5 (3σ contour) and a pronounced peak at 18:20:24.83, −16:11:35.0 (J2000) with a FWHM (full width at half maximum) of 0.
′′ 19 × 0. ′′ 13. The north-eastern emission at 18:20:24.85, −16:11:34.7 (J2000) is more diffuse and has a size of 0.
′′ 8 × 0. ′′ 5. The integrated brightness of both blobs within a radius of 3600 AU is Ks = 13.1 mag, their intensity ratio is 10:1 (SW:NE). At L band, the source attains a spherical shape with a radius of ∼ 1.
′′ 0 (3σ contour) and an L ′ brightness of 6.1 mag within 3600 AU.
On previous MIR images (Chini et al. 2000; Kassis et al. 2002) , M17-UC1 appeared as a point-like source with spherically symmetric circumstellar emission. Our new N band data resolve M17-UC1 (see inset in Fig. 1 ). The peak brightness is centred on the south-western K band peak, and shows an elongation with a FWHM of 0.
′′ 7 × 0. ′′ 5 towards northeast being compatible with with north-eastern K band peak. In addition, the N band emission displays a faint tail towards northwest. We derive a flux density of 29.87 ± 0.13 Jy for the central compact source. The total circumstellar emission (∼ 5 ′′ × 3 ′′ ) is relatively complex with a noticeable extent to the northwest. It adds another 3.52 Jy to the total flux density.
Spectral appearance
Our K band spectrum (not shown) of M17-UC1 includes both nebulae and shows an extremely red continuum caused by hot dust. Apart from the Brγ line emission, which most likely originates from scattered photons emitted by the gas inside the HCHII, the spectrum appears featureless. A comparative spectrum published in ESO PR Photo 24b/00 does not reveal any pronounced Brγ emission. This might indicate spectral variability.
In the N band, M17-UC1 displays a deep silicate feature (Fig. 2) ; its existence was already suggested by earlier photometric data (Harper et al. 1976; Kassis et al. 2002) . This absorption indicates the presence of cool dust along the line of sight towards M17-UC1. Using the standard relation for converting optical depths of τ V ∼ 17 · τ 9.7 (Krügel 2003) , we infer a visual extinction of about 40 mag. The luminosity between 1.6 and 20 µm corrected for a visual extinction of 40 mag is 1.1 × 10 4 L ⊙ being consistent with an early B-type star. All our broad-band photometric data from previous epochs that were obtained with different filters trace the shape of the silicate absorption feature fairly well. This rules out possible MIR flux variations that were suggested by Nielbock et al. (2003) TIMMI2 (2003) TIMMI2 (2004) TIMMI2 (2005) Kassis ( 
Observational evidence for a disk
The symmetric absorption pattern of M17-UC1 along with the scattered light nebulosities on both sides very much resembles the appearance of young low-mass stars with circumstellar disks (e.g McCaughrean & O'dell 1996; Padgett et al. 1999; Brandner et al. 2000; Grosso et al. 2003) . This view is supported by the morphology of theoretically derived synthetic images of protostellar disks presented by Stark et al. (2006) . These images are based on varying disk radius and accretion rate, among which one can find suiting representations of the Ks image of M17-UC1. In addition, the class II methanol masers that are located in the general direction of the supposed disk support our conjecture.
At first sight, one could argue that the MIR emission as traced by the VISIR observations does not support the disk hypothesis, because warmer disk material should be seen in emission in the N band. However, this is not necessarily true. First, the disk is probably too small and to weak to be seen directly, as it is blended with the emission of the central star. Second, our MIR spectroscopy demonstrates the presence of heavy extinction at about 10 µm caused by the silicate absorption feature. Therefore, we interpret the elongated shape of the central MIR emission perpendicular to the disk orientation as scattered light from the central source which itself is extinguished as a result of the silicate absorption occurring inside and at the outer edge of the disk. At larger distances from the HCHII, we see the warmer and less dense envelope strongly emitting in the L band and the MIR.
Interestingly, stellar MIR emission is not necessarily attributed to disks, but can also originate from the walls of outflow cavities where the ambient interstellar medium interacts with the gas stream (De Buizer 2006a,b) . In fact, the K band nebulae could also be dominated by emission from an outflow with a wide opening angle. In this case, the narrow waist would indicate a small disk that restricts the outflow in these directions. However, our K band spectrum does not show any hints for shocks or outflows, so we discard this interpretation. and may therefore form by accretion (e.g. Chini et al. 2004a; Jiang et al. 2005) , morphological arguments alone are certainly not sufficient to verify the presence of a circumstellar disk. Theoretically, an absorption band as seen in Fig. 1 might also be caused by filaments of interstellar material being unrelated to the source it is obscuring. In order to solve this ambiguity, we have modelled the 2.2 µm radiation with a star-disk system using a 3D radiative transfer code described by Steinacker et al. (2006) . The star was assumed to have T eff = 30 000 K. The disk has a radial power-law density profile with an exponential atmosphere above and below the disk midplane like
with r = √ x 2 + z 2 , where n 0 is the number density normalisation, h the scale height, r 0 the inner radius, and r 1 the outer radius where the disk vanishes. The K band image with the triangular absorption is well represented by parameters n d = 10 4 m −3 , α = 1.3, h = 0.2, r 0 = 20 AU, r 1 = 1000 AU (Fig. 3) and standard 0.12 µm-sized silicate dust particles with opacities taken from Draine & Lee (1984) .
The inclination of the disk is about 30
• (edge-on = 0 • ). We obtain a lower mass limit of 4 × 10 −4 M ⊙ from the scattered light that only probes the surface of the disk. A similar mass limit is derived from the extinction that blocks the stellar light at 2.2 µm. Of course, more mass can be hidden in the interior of the disk without affecting the appearance of the object.
Likewise, for a mildly edge-on disk, additional dust could reside outside the scattered light pattern.
We have also carried out radiative transfer calculations for the alternative scenario of a dusty filament that is unrelated to M17-UC1. We modelled dust configurations of differing sizes and masses located at various distances in front of the star. In contrast to the observed morphology, the scattered light generally extends farther out along the filament, and the intensity ratio between the strong south-western peak and the faint north-eastern peak cannot be reproduced satisfactorily (Fig. 3) . Therefore, the radiative transfer calculations also favour the disk model over the filament model.
CONCLUSION
We have presented new NIR and MIR observations of the hyper-compact HII region M17-UC1. As a prominent feature, the Ks band image shows a dark lane in scattered light producing a substantial silicate absorption feature observed in the MIR. Analysing the image with radiative transfer models, we find the best agreement by assuming a disk-like structure around the central source instead of a foreground filament. Based on this analysis, we suggest that M17-UC1 might be the first candidate of a HCHII where at least parts of a circumstellar disk are still present.
